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WKH GHVLJQ RI VHYHUDO GHYLFHV VXFK DV VHSDUDWLRQ PHPEUDQHV FKHPLFDO VHQVRUV VPDUW
SDFNDJLQJ >@ ,Q PHPEUDQH VHSDUDWLRQ LQ SDUWLFXODU D QHZ JHQHUDWLRQ RI SRO\PHUV
FRPPRQO\ JURXSHG XQGHU WKH QDPH RI SRO\PHUV RI LQWULQVLF PLFURSRURVLW\ 3,0V KDV EHHQ
GHYHORSHGVKRZLQJXQLTXHSURSHUWLHV3,0LVDODGGHUW\SHV\VWHPSUHVHQWLQJGLIIHUHQWGHVLJQ
RI WKH UHSHDW XQLW ,W KDV UHFHLYHG VLJQLILFDQW DWWHQWLRQ GXULQJ UHFHQW \HDUV GXH WR LWV IUHH
YROXPH H[WUHPHO\ LQWHUFRQQHFWHG DQG DFFHVVLEOH WR SHQHWUDQW PROHFXOHV >@ 7KH PRVW










DQGPROHFXODU DUFKLWHFWXUH RI3,0V >@+RZHYHU WKH HIIRUWV WRPRGHO WKH VROXELOLW\ LQ VXFK
SRO\PHU DUH VWLOO OLPLWHG DQG WKHUH LV QR DJUHHPHQW RQ ZKHWKHU LW FDQ EH WUHDWHG DV D
PLFURSRURXVDGVRUELQJPDWUL[RUDGHQVHDEVRUELQJSRO\PHU
,Q WKLV ZRUN ZH VKRZ WKDW WKH ODWWHU LQWHUSUHWDWLRQ FDQ HIILFLHQWO\ UHSUHVHQW WKH VROXELOLW\ RI
VHYHUDOJDVHVDQGYDSRUVLQVXFKSRO\PHU,QGHHGWKH1RQ(TXLOLEULXP7KHUPRG\QDPLFPRGHO
IRU*ODVV\3RO\PHU 1(7*3 >@ ZKLFK DVVXPHV WKDW WKH SRO\PHULF SKDVH LV D GHQVHDQG
KRPRJHQHRXV RQH FDQ EH DSSOLHG VXFFHVVIXOO\ WR HYDOXDWH WKH VROXELOLW\ LQ 3,0 DW URRP
WHPSHUDWXUH
([SHULPHQWDO VRUSWLRQ GDWD >@ ZHUH GHWHUPLQHG JUDYLPHWULFDOO\ DW  . DQG DW VHOHFWHG
JDVYDSRUSUHVVXUHVXVLQJVHOIGHYHORSHGVRUSWLRQDSSDUDWXVHV>@0RUHVSHFLILFDOO\&2DQG
OLJKWJDVHV1&+2ZHUH LQVSHFWHGDVSHQHWUDQWVDVZHOODVDONDQHV& L&Q&Q&
Q& ZDWHU DOFRKROV 0H2+(W2+ 3U2+ %X2+ DQG VROYHQWV WROXHQH GLR[DQH 7+)




FDQ EH WKXV GHVFULEHG XVLQJ H[SUHVVLRQV IRU WKH IUHH HQHUJ\ IURP H[LVWLQJ (R6 PRGHOV
REWDLQLQJ WKHUHVSHFWLYHQRQHTXLOLEULXPYHUVLRQV ,Q WKLVFDVH6DQFKH]/DFRPEH/DWWLFH)OXLG
HTXDWLRQRI VWDWH >@ LVHPSOR\HG WRPRGHOHTXLOLEULXPDQGQRQHTXLOLEULXPSURSHUWLHVRI WKH
SRO\PHUSHQHWUDQWELQDU\PL[WXUH
6DQFKH]/DFRPEH(R6FRQVLGHUVWKUHHFKDUDFWHULVWLFSDUDPHWHUVIRUHYHU\VXEVWDQFH 7S
DQG:KLOH IRU WKH GLIIHUHQW SHQHWUDQWV LQVSHFWHG VXFK SDUDPHWHUV FDQ EH HDVLO\ IRXQG LQ
OLWHUDWXUHWKRVHIRU3,0DUHQRWDYDLODEOHGXHWRDSK\VLFDO OLPLW)RUSRO\PHULFPDWHULDOV(R6
SDUDPHWHUVDUHQRUPDOO\REWDLQHGE\ILWWLQJSUHVVXUHYROXPHWHPSHUDWXUHGDWDLQWKHHTXLOLEULXP
VWDWH LH DERYH JODVV WUDQVLWLRQ WHPSHUDWXUH IRU KLJK 7J SRO\PHUV VXFK UDQJH LV RIWHQ QRW
DFFHVVLEOH,QDOWHUQDWLYHRQHFDQDGMXVWWKH(R6SDUDPHWHUVIRUWKHSRO\PHURQPL[WXUHGDWD
HYDOXDWHG LQ WKH JODVV\ VWDWH WR WKLV SXUSRVH RQH FDQ XVH WKH VROXELOLW\ GDWD RI IOXLGV LQ WKH
SRO\PHU DQG ILW WKHP ZLWK WKH 1((R6 PRGHO REWDLQLQJ WKH RSWLPL]HG YDOXHV RI WKH (R6
SDUDPHWHUV 6XFK SURFHGXUH KDV EHHQ DOUHDG\ DSSOLHG WR RWKHU KLJK 7J SRO\PHUV VXFK DV
37063SRO\QRUERUQHQHDQGLWGRHVQRUPDOO\FRQVLGHULQILQLWHGLOXWLRQVROXELOLW\GDWDLQWKHORZ
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SUHVVXUHUDQJH LQGHHG WKHSRO\PHUVZHOOLQJSOD\VQRUROHDQGWKH1(/)PRGHOKDVDVLPSOH




)RU WKH FRUUHFW HVWLPDWLRQ RI WKH VRUSWLRQ LVRWKHUP WZRELQDU\ SHQHWUDQWSRO\PHU SDUDPHWHUV
DUHXVHGNLM DFFRXQWLQJ IRUHQHUJHWLF LQWHUDFWLRQVDQGNVZGHVFULELQJ WKHSRO\PHUYROXPHWULF
H[SDQVLRQGXULQJVRUSWLRQDVVXPHGDVOLQHDUZLWKSHQHWUDQWSUHVVXUHLQILUVWDSSUR[LPDWLRQ$V






RI SHQHWUDQWV DQG RI WKH DPRXQW RI VROXWH DEVRUEHG VXFK EHKDYLRU LV FRQILUPHG E\ WKH
SUHVHQFHRIDFKDQJHLQWKHFXUYDWXUHRIWKHVRUSWLRQLVRWKHUPVDWWKHKLJKHVWDFWLYLWLHV/LNHO\
DW WKLVSRLQW WKHSRO\PHUKDVDVHFRQGRUGHU WUDQVLWLRQ LQGXFHGE\WKHSHQHWUDQW6XFKSDUWRI
WKH VRUSWLRQ LVRWKHUP LV WKHUHIRUH DQDO\]HG E\ DVVXPLQJ WKH V\VWHP DW WKH HTXLOLEULXP DQG
6DQFKH]/DFRPEH(R6HYDOXDWHV SHQWUDQW VROXELOLW\ZLWK WKH DSSURSULDWH YDOXH RI WKH ELQDU\
SDUDPHWHU NLM WKH RQO\ DGMXVWDEOH SDUDPHWHU LQ WKH FDVH RI DQ(R6PRGHO 7KH VDPH ELQDU\
SDUDPHWHU LV WKHQ XVHG WR PRGHO WKH JODVV\ EHKDYLRU LH WKH ILUVW SRUWLRQ RI WKH VRUSWLRQ
LVRWKHUPZLWKWKH1(/)PRGHO
,Q WKHJODVV\ UHJLRQRQHDOVR KDV WR LQSXW WKHVZHOOLQJFRHIILFLHQWNVZZKLFK UHSUHVHQWV  WKH
LQFUHDVH RI SRO\PHU YROXPH FRUUHVSRQGLQJ WR DQ LQFUHDVH RI SHQHWUDQW SUHVVXUH VXFK












































6HYHQWK )UDPHZRUN 3URJUDPPH 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